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With the rapid development of human society, energy and environmental issues have gradually become the
focus in the current society. The global warming and environmental pollution caused by vast use of fossil fuels
have become increasingly serious. For instance, the widespread and high frequency of haze weather has aroused
public concern nationwide. The development of a clean, low-carbon, safe and efficient new energy system is a
major strategic need of our country.
Since clean renewable energy sources such as wind, solar and tidal energies are fluctuant and intermittent
depending on the weather conditions, secondary batteries are often required in the development and utilization.
Nowadays, rechargeable lithium-ion batteries have dominated in the portable power sources of electronic de-
vices. However, long-distance range electric vehicles and large-scale energy storages in smart grids put forward
higher requirements of new energy storage technologies. The research and development of next-generation sec-
ondary batteries has important strategic significance for the rapid developments in energy, transportation, infor-
mation, national defense and other related fields.
Lithium-ion batteries (so-called rocking-chair batteries) generally consist of intercalation compounds for
both cathodes and anodes, and the charge and discharge processes are completed by the migration of lithium
ions between the two electrodes. However, the limited theoretical specific capacities of the cathode and anode
materials impede the further enhancement in energy density. The use of lithium metal as an anode becomes an
important direction for the development of next-generation secondary batteries. Accordingly, all-solid-state
lithium batteries, lithium-sulfur batteries and lithium-air batteries have been developed. The solid electrolyte can
suppress lithium dendrite growth and prevent cell from short-circuit caused by dendrite penetration. Thus,
all-solid-state lithium batteries have the advantages of high energy density and good safety. In order to match the
ultra-high theoretical energy density of lithium metal, lithium-sulfur batteries and lithium-air batteries have been
successively developed. Different from traditional lithium-ion batteries with intercalation mechanism, the cath-
odes of lithium-sulfur batteries and lithium-air batteries are more like reaction places related to solid-solid, sol-
id-liquid, solid-gas and gas-liquid reaction interfaces. Moreover, sodium ion batteries have been studied exten-
sively as a prospective alternative to lithium-ion batteries because of the depleted natural resources and expen-
sive prices of lithium. The above next-generation secondary batteries undoubtedly have broad application
prospects, and a series of remarkable progress have been made. Nevertheless, all technologies are in the early
stage of research and development, and more in-depth research work is still needed.
In this special issue, we collect 9 submissions including review and research articles from some leading re-
search groups in next-generation secondary batteries in China. We hope that the publication of this special issue
helps the broad readers better understanding the research statuses, future trends, problems and challenges in the
above-mentioned types of batteries, as well as further promoting the development of next-generation energy
storage systems in China.
We would like to take this opportunity to thank all the authors, reviewers, and editorial staffs of Journal of
Electrochemistry for their excellent and professional contributions to this special issue.
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